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Clinical History

* 58-year-old male presenting with inguinal lymphadenopathy

* Inguinal lymph node excision performed
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Differential diagnosis by H&E morphology?







Differential diagnosis by provided IHC?
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Immunohistochemical stain summary

CD45 CD2 ALK 1
CD4 CD3 CD30
CD5 (dim subset) CD7 CD15
CD8 (dim subset) CD56 E-cadherin
Cyclin D1 Granzyme B CD117
BCL6 TIA-1 Myeloperoxidase
S100 Perforin BRAF V600E
CD68 PGM1 (perinuclear/golgi pattern) PD-1 NRAS Q61R
PU.1 CD20 Mutant NPM1
IRF8 PAX5 P53 (wild type)
Muramidase (perinuclear/golgi pattern) OCT3/4 CD123
Langerin (perinuclear/golgi pattern) MUM1 CD1a
CD303 (subset) CD10 TCL1a
BCL2 CD21
EBER-CISH CD23
CK8/18 CD35

CK AE1/AE3



Ancillary studies

* Flow cytometry
* No evidence of a monotypic B cell or aberrant T cell population

* Molecular / cytogenetic studies
* Not performed (outside consult case)

* No patient follow up available (outside consult case)



Final Diagnosis?
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Langerhans cell
sarcoma




Overview — Langerhans Cells

* Mononuclear phagocytic system
i MonocyteS/macrophageS Resident maqmph,agc\ from embryonii
precursors include Kupffer cells,

A
.. P
[ ' Q‘ — ~
Dendritic cells Yolk sac M \}/ osteoclasts, microgha, alveolar/splenic/
W\ Y, peritoneal macrophages and epidermal

~— Langerhans cells Macrophage

.

c¢MoP (common

MONOCYLic precursor)
Fetal liver  jgF — ’ Mo-Macrophage

Monocyte- Monocyte A~ (mo-Mac)
Dendritic cell >
progenitor (MDP)

N

> ‘ Mo-Dendritic
Dendritic cell 3 (mo-DC)

e » (DC3)

\ classical dendnitic

ey cell 1 (¢cDC1)
Bone / b A /'
marrow _— Hematopobetic } % Z;(
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stem cell ) I classical dendritic
e o < cell 2 (¢DC2)

¢DP (common dendnitic
cell precursor)

pDC

. ) (plasmacytoid

dendritic cell)


https://pubmed.ncbi.nlm.nih.gov/40563703/

Overview — Langerhans Cells
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* Mononuclear phagocytic system
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* Langerhans cells are a specialized dendritic cell

* Found within the skin, gastrointestinal and respiratory b PR et
epithelium/mucosa A
Costimutalory molecules
MIGRATORY LC Angigen presontation
* Langerhans cells are antigen presenting cells (APCs) .;".::':::. -
* MHC Class Il pathway, function in immune surveillance and
regulation to process exogenous antigens and activate T cells NIRRIRADNESR |, ; g — | ot responses
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https://pubmed.ncbi.nlm.nih.gov/29238347/

Overview — Langerhans Cells

Mononuclear phagocytic system
* Monocytes/macrophages
* Dendritic cells

Langerhans cells are a specialized dendritic cell

* Found within the skin, gastrointestinal and respiratory
epithelium/mucosa

Langerhans cells are antigen presenting cells (APCs)

* MHC Class Il pathway, function in immune surveillance and
regulation to process exogenous antigens and activate T cells

Historical namesake
* Discovered ~1800s by medical student Paul Langerhans

 Useda gold staininF technique and identified dendritic-
shaped “nerve” cells in epidermis




Overview — Langerhans Cells

* Langerhans cells characterized by:

* Birbeck granules = by electron microscopy

* Discovered in ~1960s by transmission electron
microscopist Michael Birbeck

* Membrane bound cytoplasmic organelle



https://pubmed.ncbi.nlm.nih.gov/10661407/
https://www.webpathology.com/images/hematopathology/myeloid-histiocytic-and-dendritic-cell-neoplasms/langerhans-cell-histiocytosis/38389

Overview — Langerhans Cells

* Langerhans cells characterized by:

* Birbeck granules = by electron microscopy

* Discovered in ~1960s by transmission electron
microscopist Michael Birbeck

* Membrane bound cytoplasmic organelle

 Langerin (CD207) = immunohistochemical stain
* Transmembrane protein, endocytic lectin receptor

* Binds antigens and induces formation of Birbeck
granules to process antigens



https://pubmed.ncbi.nlm.nih.gov/10661407/
https://pubmed.ncbi.nlm.nih.gov/10508244/

Overview — Disease classification

. Workinggroup of the histiocyte society
proposed the classification of
histiocytoses

* “M” group: malignant histiocytosis
* Defined by aggressive anaplastic features

* |n 2016, introduced subclassification
* IHC phenotype
* Primaryvs. secondary
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Overview — Disease classification

. Workinggroup of the histiocyte society

propose

the classification of

histiocytoses

* “M” group: malighant histiocytosis

Defined by aggressive anaplastic features

In 2016, introduced subclassification
* IHC phenotype
* Primaryvs. secondary

 Langerhans cell sarcoma (LCS)

“M group” malignant histiocytoses
First recognized in 2001 WHO 3" ed
Maintained in current WHO 5™ ed and ICC
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Overview — Disease classification
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https://pubmed.ncbi.nlm.nih.gov/40563703/

Langerhans cell sarcoma (LCS)

* Malighant neoplasm
* Aggressive behavior
* Anaplastic cytology

* Langerhans cell phenotype
* Langerin (CD207) by IHC stain
* Birbeck granules by electron microscopy



Epidemiology & Clinical features

_ . Langerhans Cell Sarcoma
¢ Epldem|0l0gy has an incidence of

* Veryrare (SEER: incidence 0.02 cases/million) o 02
* Adults, median 62 years, range 19-90 years CASES“:M.LUON PEOPLE

e Slight male predominance

t

@ That's about 1 in 50’000'000 peopie


https://pubmed.ncbi.nlm.nih.gov/31005630/

Epidemiology & Clinical features

Langerhans Cell Sarcoma

° Ep|dem|ology has an incidence of
* Veryrare (SEER: incidence 0.02 cases/million) O 02
* Adults, median 62 years, range 19-90 years CASES“,,'MM,ON PEOVLE

e Slight male predominance

 Can be primary or secondary
* Primary occurs de novo

* Secondary arises from another neoplasm
* Transdifferention from another hematolymphoid neoplasm Propesed Progrocsion from Mysheproliursive Mosplasm (MPH) o Langastuns Coll Swroome
* Anaplastic progression from low grade Langerhans cell histiocytosis o,

@ That's about 1 in 50'000'000 people
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https://pubmed.ncbi.nlm.nih.gov/40915985/

Epidemiology & Clinical features

Langerhans Cell Sarcoma

has an incidence of

* Epidemiology
* Veryrare (SEER: incidence 0.02 cases/million) o 02
* Adults, median 62 years, range 19-90 years usssm.mum PEOVLE
e Slight male predominance
f
 Can be primary or secondary
* Primary occurs de novo @ mats sbout 110 50,000,000 pecpe
* Secondary arises from another neoplasm
* Transdifferention from another hematolymphoid neoplasm Propesed Progrossion from Myeleps Nosplasm (MPY0) %0 Langarhuns Col Sussome
* Anaplastic progression from low grade Langerhans cell histiocytosis i, L i
* Clinical symptoms depend on organ(s) involved === & *éﬁ' "
« Most commonly extranodal, including skin, soft tissue, lung, bone y = e % '
* Single or multifocal presentation ! == . kw9 |
* ~45% multifocal, often include liver, spleen, lymph node and/or bone marrow 'k —— o ':,‘_:..;‘ , o e ® i
° ~20%isolated lymph node involvement .~ : .".’Z:'-'{;’ * PR .. R
TR T





https://pubmed.ncbi.nlm.nih.gov/40848146/

Morphology

TWISTED TOWEL NUCLEUS

* High grade cytology s e
* Nuclear pleomorphism and anaplasia
 Condensed chromatin prominent nucleoli
* Frequent and/or atypical mitoses

e Necrosis

* Classic Langerhans cell morphologic
features can be present (not always)
* Elongated, grooved, convoluted nuclei
* +/- Eosinophils




Morphology

* High grade cytology
* Nuclear pleomorphism and anaplasia
* Condensed chromatin prominent nucleoli
* Frequent and/or atypical mitoses
* Necrosis

* Classic Langerhans cell morphologic
features can be present (not always)
* Elongated, grooved, convoluted nuclei
* +/- Eosinophils

* Lymph nodes can have prominent
sinusoidal distribution



Immunophenotype

* Requires evidence of Langerhans cell phenotype
* EM showing Birbeck granules
* |HC positive dendritic cell (CD1a, S100) and Langerin/CD207
* Staining can be focal / variable!

* Percentage for calling positive not well defined

* Important to assess staining on high-grade cells!

* Not background milieu



https://pubmed.ncbi.nlm.nih.gov/31005630/

Immunophenotype

* Requires evidence of Langerhans cell phenotype
* EM showing Birbeck granules
* |HC positive dendritic cell (CD1a, S100) and Langerin/CD207
* Staining can be focal / variable!

Percentage for calling positive not well defined

* Important to assess staining on high-grade cells!

Not background milieu

* Ourcase lacked CD1a, and had T cell antigens & BCL6
* Rare reports of CD30, CD56, or T cell markers

* Rare reports of BCL6 expression in cases secondary to B cell
lymphoma

¥

A

L Alm e



https://pubmed.ncbi.nlm.nih.gov/31005630/
https://pubmed.ncbi.nlm.nih.gov/26368646/
https://pubmed.ncbi.nlm.nih.gov/33676171/

Immunophenotype & Differential diagnosis

Chvoid, epithelioid or spindled cell praliferation
of neaplastic cells in pmodaliextranodal tissue shies
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Immunophenotype & Differential diagnosis

Chvoid, epithelioid or spinded cell proliferation
of neaplastic cells in pmodaliextranodal tissue shies
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Immunophenotype & Differential diagnosis

Chvoid, epithelioid or spindled cell praliferation
of neaplastic cells in pmodaliextranodal tissue shies
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Be sure to exclude: reactive infiltrates, benign/indolent histiocytoses, myeloid sarcoma (immature chromatin, CD13,
CD33, CD34, CD117, myeloperoxidase), plasmacytoid dendritic cell proliferations (CD123, CD303, TCL1A), etc.


https://pubmed.ncbi.nlm.nih.gov/33904632/
https://pubmed.ncbi.nlm.nih.gov/40563703/
https://pubmed.ncbi.nlm.nih.gov/12121233/

Molecular & Cytogenetic

* Clonal process with heterogeneous molecular and/or cytogenetic abnormalities



Molecular & Cytogenetic

* Clonal process with heterogeneous molecular and/or cytogenetic abnormalities
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Molecular & Cytogenetic

* Clonal process with heterogeneous molecular and/or cytogenetic abnormalities

* Massoth et al.(2021) study of M-group

MAPK mutations (KRAS, MAP2K1, PTPN11,
BRAF p.V600E - less frequently than LCH)

CDKNZ2A
TP53
PTEN

* Dezzani et al. (2025) study of LCS

Si nalir;\%)athwalgs
(BRAF, NRAS, PTPN11, KRAS, MAP2K1, NOTCH1, PTEN)
DNA repair (TP53, STK19, CHEK2, ATM),

Epigenetic regulation
(KMT2D, SMARCB1, SETD2, SETBP1)

pERK pathways
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Molecular & Cytogenetic

* Massoth et al.(2021) study of M-group

MAPK mutations (KRAS, MAP2K1, PTPN11,
BRAF p.V600E - less frequently than LCH)

CDKNZ2A
TP53
PTEN

* Dezzani et al. (2025) study of LCS

Si nalir;\%)athwalgs
(BRAF, NRAS, PTPN11, KRAS, MAP2K1, NOTCH1, PTEN)
DNA repair (TP53, STK19, CHEK2, ATM),

Epigenetic regulation
(KMT2D, SMARCB1, SETD2, SETBP1)

pERK pathways

If secondary LCS

A clonal relationship can be supported by a shared
mutational or chromosomal profile

Dezzani et al. (2025) showed LCS-AHN group was
enriched in:

Mutations observed in lymphoid and myeloid neoplasms
. Cytogenetic abnormalities

Clonal process with heterogeneous molecular and/or cytogenetic abnormalities

Secondary LCS (from AHN)
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Prognosis & Treatment

* Aggressive disease, poor prognosis
* Median survival time of 19-27 months
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Prognosis & Treatment

From: Langerhans cell sarcoma is a clinically, biologically, and prognostically
heterogeneous "malignant” histiocytosis: a systematic review of 88 cases from the

literature
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Prognosis & Treatment
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Take home points

* Malignant histiocytoses can be a diagnostic challenge
* Morphologic overlap with high-grade / poorly differentiated neoplasms
* Phenotype can be patchy, difficult to interpret from background milieu

* Langerhans cell sarcoma requires lineage, either Langerin
IHC stain (can be focal!) or Birbeck granules by EM
* Do notforget to look for an associated hematolymphoid neoplasm
* Molecular studies are important to identify potential targeted therapies
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